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INTRODUCTION

Corrosive alimentary tract injuries are a source 
of considerable morbidity all over the world. The 
burden of this condition is more common in children, 
especially in developing countries such as India 
because of poor regulation of the sale of corrosive 
substances, negligence and low socio‑economic 
status.[1] The statistical report from the USA for 2008 
documents an incidence of 191,397 cases of corrosive 
injuries. Of these, 62.9% were in children and 92.5% 
were in accidental. Such data are not available in India 
due to under‑reporting.[2]

Gastric transposition obviates the need for 
thoracoscopy‑assisted gastric transposition, preventing 
redundancy and lung compromise requiring a single 
cervical anastomosis.[3] This is found to be associated 
with excellent long‑term outcome and patient 
satisfaction. The expanding role of thoracoscopy and 
video‑assisted thoracoscopic surgery in the paediatric 
population requires one lung ventilation (OLV), which 
provides improved exposure of the surgical field and 
possibly a diversion of ventilation from the damaged 
airway or lung. It requires manipulation of the airways 
along with significant physiological changes and 

potential hypoxemia. The complexity of the challenge 
of OLV increases with paediatric patients because of 
the rarity of this procedure, decreased airway size 
and limited techniques available. Options for lung 
isolation are limited in infants because endobronchial 
and univent tubes are too large for smaller children.[4]

CASE REPORT

An 8‑year‑old boy weighing 15 kg with a history of 
accidental caustic ingestion 2  years ago with severe 
oesophageal stricture was posted for oesophageal 
replacement. The child had undergone upper 
gastrointestinal endoscopy and oesophageal dilatation 
several times under general anaesthesia. In spite 
of several attempts of dilatation, the difficulty in 
swallowing saliva persisted and an oesophageal 
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replacement was planned. Being a radical procedure, 
the patient underwent gastrostomy to improve his 
nutrition. Six months later, he was posted for gastric 
pull up.

After pre-anaesthetic examination, informed consent 
was taken, standard fasting guidelines, blood and 
blood components were ordered. Adequate hydration 
was achieved with a good intravenous access given 
the night before. The child was pre‑medicated with 
intravenous midazolam 0.75 mg in the holding area. 
Upon arrival in the operating theatre, under standard 
anaesthesia monitoring (electrocardiogram, peripheral 
oxygen saturation, non‑invasive blood pressure, 
capnography) and with pre‑oxygenation, the child 
was induced with intravenous thiopentone sodium 
5  mg/kg, fentanyl 2 μg/kg, morphine 0.1  mg/kg and 
atracurium 0.5  mg/kg and left main bronchus was 
intubated with number 4.5 uncuffed single lumen 
endotracheal tube  (ETT). Uncuffed ETT was used 
for one lung ventilation (OLV) because of the non-
availability of OLV airway devices. The distal end of the 
ETT was modified to an S‑shaped curve with the help 
of stillete. After passing through the vocal cord, the 
tube was rotated 180° to the left and head turned right. 
The tube was then inserted 2 cm (2 markings) into the 
trachea to achieve left endobronchial intubation and 
left lung ventilation was confirmed by auscultation. 
The right radial artery was then cannulated for 
continuous blood pressure monitoring and blood 
sampling. Two peripheral intravenous access were also 
secured in lower limbs with 20 gauge cannulae. The 
child was then positioned in left lateral position for 
thoracoscopy. The thoracoscopy was performed with 
an intrathoracic pressure of 8  mmHg at a flow rate 
of 1 l/h. The patient was ventilated using a mixture 
of oxygen and air with a tidal volume of 6 ml/kg, 
respiratory rate of 30/min and positive end‑expiratory 
pressure  (PEEP) of 5 cm  H2O. Peak inspiratory 
pressure was maintained between 20 and 25 cm H2O 
using close circuit. Anaesthesia was maintained 
with isoflurane and atracurium infusion  (0.5  mg/
kg/h). The patient had repeated episodes of 
desaturation and one episode of bradycardia during 
initial 15  min of thoracoscopy assisted oesophageal 
mobilisation. This was treated by increasing FiO2 
intravenous atropine 0.02  mg/kg and by reducing 
intra‑thoracic pressure  (capnopressure) to 5  mmHg. 
Transient episodes of desaturation, disappearance of 
capnography and pulse wave were noticed during 
the separation of oesophagus from trachea due to 
tracheal handling. Adequate ventilation was difficult 

to maintain, and thus OLV was converted to two lung 
ventilation. Regular blood gas analysis guided us to 
maintain adequate ventilation intraoperatively. After 
complete oesophageal mobilisation, the child was 
repositioned  (supine) and gastric transposition with 
cervical anastomosis was performed (open technique). 
Feeding jejunostomy was performed to maintain the 
post‑operative nutrition. Intra‑operative period was 
otherwise uneventful.

Thoracic epidural catheter was placed postoperatively 
at the level of T4 and T5, and threaded 3  cm from 
the point of insertion, caudally to provide lower 
thoracic and upper abdominal post‑operative 
analgesia with continuous infusion of 0.2  ml/kg of 
0.125% bupivacaine. Intra‑operative urine output and 
temperature were monitored. In view of an extensive 
procedure and anticipated post‑operative respiratory 
and mediastinal complications, the child was 
electively ventilated for 3 days, and was weaned off.

DISCUSSION

Oesophageal substitution is the most common 
procedure planned for children with corrosive 
stricture of oesophagus. Performing this procedure by 
minimally invasive technique appears to be a promising 
approach to offer these children an acceptable quality 
of life.[5] On the other, anaesthesia for paediatric 
thoracoscopy needs experience in various techniques 
of providing OLV and utmost vigilance to detect 
intra‑operative complications such as arrhythmias, 
hypoxia, hypercarbia and atelectasis that needs early 
detection and appropriate treatment.[5] Hypoxia and 
hypercarbia are more common in infants and younger 
children because of ventilation perfusion mismatch. 
In lateral decubitus position, dependent lung is less 
ventilated because of compression, more compliant rib 
cage and reduced functional residual capacity.[6] Post-
operative complications include residual or recurrent 
pneumothorax, mediastinitis, increased secretions 
and pneumonia.[5]

The goals of anaesthesia for thoracoscopy are to 
minimise airway reactivity, optimise gas exchange, 
maintain stable cardiovascular function and 
prevent ventilator depression postoperatively.[7,8] 
This was achieved by meticulous monitoring of 
arterial blood pressure and central venous pressure 
as blood loss is not predictable in thoracoscopy. 
Arterial line placement for blood gas analysis is 
recommended because gas exchange may not always 
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be adequate because of falsely low reading by the 
capnograph.[4] Conventional ventilator settings 
frequently result in hypercarbia, and capnography is 
not reliable in detecting hypercarbia.

The disappearance of pulse wave and capnograph 
were observed, but arterial waveform continued to be 
stable which indicates the haemodynamic stability in 
our case. Thus arterial line placement is mandatory 
for blood gas analysis, to correct pH derangement, to 
assess haemodynamic stability, electrolyte imbalance 
correction.

As hypothermia is a major complication in thoracoscopic 
surgeries due to cold CO2 gas inflation, temperature 
monitoring was done with a nasopharyngeal 
temperature probe, and there was mild hypothermia 
which was corrected by warming the patient.

Blood loss was estimated to be 150  ml, and 200  ml 
packed red blood cells and 150  ml of fresh plasma 
were administered intraoperatively.

We ventilated child’s dependent lung (left lung) with 
oxygen and air,  (OLV) with low tidal volume, low 
inspiratory pressure, high respiratory rate and PEEP. 
In spite of this, the child had repeated episodes of 
desaturation and bradycardia intraoperatively, and 
hence, we considered ventilating both the lungs. These 
episodes may be due to inadequate sealing of left main 
bronchus  (uncuffed ETT) and prevents the other 
lung from adequately collapsing. To achieve adequate 
working space, surgeons increased the intra‑thoracic 
pressure, and this resulted in hypoxia and subsequent 
bradycardia. Bradycardia may also be due to CO2 
gas insufflation which activates pulmonary stretch 
receptors and increases the vagal tone.[9] In view of 
6 h of extensive surgery and anticipated pulmonary 
complications, we electively ventilated the child for 
3  days and extubated. The recovery was adequate. 
The expanding role of video‑assisted thoracoscopic 
procedures in the paediatric population requires OLV. 
The OLV provides improved exposure of the surgical 
field, diversion of ventilation from the damaged 
airways or lung.[4] The complexity of OLV increases in 
paediatric patients because of rarity of the procedures 
decreased airway size and limited techniques available. 
The options for lung isolation are limited in infants 
because endobronchial uninvent tubes are too large for 
small children. Therefore, it is necessary to use a device 
that can ventilate both lungs in the event of hypoxia 
and provide efficient lung isolation intraoperatively.

[10] Uncuffed ETT was used for OLV because of non-
availability of OLV airway devices. The distal end of the 
ETT was modified to an S‑shaped curve with the help 
of stillete. After passing through the vocal cord, the 
tube was rotated 180° to the left and head turned right. 
The tube was then inserted 2 cm (2 markings) into the 
trachea to achieve left endobronchial intubation, and 
left lung ventilation was confirmed by auscultation.

This technique is simple and requires no special 
equipment other than fiberoptic bronchoscopy. 
Problems can occur when using single lumen ETT for 
SLV if a smaller and uncuffed tube is used. It may be 
difficult to provide an adequate seal of the intended 
bronchus. This may prevent the operative lung from 
adequately collapsing or may fail to protect the healthy 
ventilated lung from contamination by purulent 
and blood from the contralateral lung. Hypoxia may 
occur due to obstruction of the upper lobe bronchus, 
especially if the short right main bronchus is intubated.

CONCLUSION

A thorough knowledge about OLV and its associated 
complications to detect untoward events and treat 
them at the earliest is essential during thoracoscopic 
procedures. It is prudent to use a device which is 
user‑friendly, appropriate to the child’s age and weight, 
equipped with safety features that can ventilate both 
lungs in the event of hypoxia and provide efficient 
lung isolation. Good communication between the 
anaesthesiologist and the surgical team contributes to 
a safe and successful surgery.
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